Tris-and tetrakis-piperidinomethylquinols have been synthesized by the Mannich procedure. The corresponding quinones, along with those of related compounds, have been obtained as nitrate salts by oxidation with oxides of nitrogen.
cation (7) as its dinitrate salt.' In order to extend the range of systems available for study as high-potential quinones, the oxidation process has been shown to be capable of extrapolation. The cations (8), (9) and (10) were thus obtained as tri-, tetra-, and mono-nitrate salts respectively. Analogous salts of (1 1) and (12) were also prepared from the corresponding quinols (6),3 (13).' In the conversion (6) + (1 1) it is interesting to note that there was no evidence of nitration of the benzenoid ring. Structures (8)- (12) were supported by spectroscopic evidence. In p.m.r. spectra the methylene protons of the 2',6'-positions of the piperidine rings showed separate equatorial and axial resonances in every case. For the non-protonated quinols (3)- (6), (13), where inversion of nitrogen can occur, single broad methylene resonances were observed.
The tetranitrate of cation (9) was the least stable of the quinones. On being dissolved in water or after being boiled in methanol it appeared to undergo reduction, presumably by abstraction of hydrogen from the solvent. The free base was less stable still. On being precipitated from the tetranitrate by addition of bicarbonate it was obtained as an orange yellow solid (A,,, 1640 cm-I). Attempted recrystallization from methanol caused rapid reduction to (4). These superficial experiments suggest that, while the piperidinomethyl quinones could well be interesting oxidizing agents, handling them will require milder methods than have been developed so far.
Experimental
Unless otherwise stated i.r. spectra were measured as KBr discs and p.m.r. spectra in D20; chemical shifts are quoted on the 6 scale with sulphuric acid as external reference.
Piperidine (11 cm3) was added slowly and with cooling to a Carius tube containing a mixture of hydroquinone (1 g) and formalin (9 cm3) under nitrogen. After sealing, the tube was heated at 120" for 65 h. The solid product (3.3 g) obtained upon cooling was filtered off and recrystallized to give the tetrakis compound (4), m.p. 245" (dec.), undepressed in admixture with authentic material (lit.' 240" (dec.)) and having identical u.v, and i.r, spectra.
Methyl(trispiperidinomethyl)quinol
Toluquinol (1 g), formalin (3 cm3), piperidine (1 cm3) and dioxan (10 cm3) were heated in a Carius tube at 125" for 65 h. This gave the tris compound (3) (2.2 g), colourless needles, m.p. 163-164" from ethanol. It was undepressed in admixture with authentic material (lit.' 163.5-164.5') and had identical i.r, and p.m.r. spectra.
2,5-Bis(piperidinomethyl)quinol
Hydroquinone (1 g), formalin (2.2 cm3), piperidine (2.7 cm3) and dioxan (7.5 cm3) were made to react at 100' for 48 h as above. The product (1.6 g) was recrystallized from chloroform-ethanol to give 2,5-bis(piperidinomethy1)quinol (6) as colourless crystals, m.p. 190-191" (lit.3 190") .
The same quantities of reactants were boiled under nitrogen for 18 h. This yielded the same product (6) (2.5 g), m.p. and m.m.p. 190-191". 
